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Overview: Why?
“The Human Research Program (HRP) is dedicated to discovering the best 
methods and technologies to support safe, productive human space travel.”
NASA.gov/hrp
“As NASA makes plans to extend human exploration beyond low Earth 
orbit, it prioritizes Exploration Medical Capability.”
“Teams in the Exploration Medical Capability Element draft requirements
for medical equipment and clinical care, develop remote medical 
technologies, and assess medical requirements unique to long-duration 
space missions.”
NASA.gov/hrp/elements/exmc/about
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Overview of Talk
• Scope
• Outcomes
3
Overview of Talk
Scope
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5Medical Subsystem of a Habitat CH&P System
Ref.: IWS 2019
Scope Outcomes
Habitat System
Ground System
Crew as 
Caregiver 
Crew as 
Explorer or 
Patient 
Structures Avionics & Software
Guidance, 
Navigation and 
Control
Comm & 
Tracking Power etc.
Crew Health and Performance
Environmental 
Health
Crew 
Performance
Crew Health
and Wellness
MedOps
Medical
Crew Health and Performance Data
Why Systems Engineering?
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ConOps, 
scenarios
Systems Engineering 
Tools 
(e.g., models, analyses)
“NEEDS, “shall” 
statement” Or “What, 
not How”
Requirements
Architecture
Do we have 
solutions? If no, 
research and tech 
dev required!
We must communicate with exploration mission development activities effectively
“Problem space, not 
solution space”
Scope Outcomes
7Functional Requirements on Architectural View of a Habitat CH&P System
130 Functional Requirements
X Non-Functional 
Requirements
82 Interface Requirements
Ref.: CHP ConOps 
2018
Scope Outcomes
Overview: References for Requirements Development
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Clinical Capability (782)
Scope Outcomes
Overview of Talk
Outcomes
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Architecture informs scenarios and functional requirements
10
ConOps informs
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D. Rubin, S. Lumpkins, et. al
Clinical content informs
Scope                                     Outcomes
Functional Requirements
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130 Functional Requirements
• Habitat Medical Domain
• Habitat Data Domain
addressing planned, 
unplanned, testbed & research 
Clinical capabilities
Scope                                     Outcomes
Examples of Functional Requirements
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Text
The Habitat Medical System 
shall support crew caregivers 
analyzing health data.
The Habitat Medical System 
shall perform imaging. 
Rationale
Ensure that caregiver understands crew health state to 
care for the patient. This is not only information within the 
vehicle, but technologies and equipment that may be 
required to analyze the data, and support from the ground 
medical system
This capability supports the periodic eye exam planned 
activity, testbed planned activities such as physical 
exams, dental exams, and HSI assessments, and 
diagnosis and treatment of many medical conditions. 
Specific imaging modalities and target anatomical areas 
are specified at Level 5.
Scope                                     Outcomes
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Architectural informs scenarios and interface requirements
Ref.: CHP ConOps 
2018
Scope                                     Outcomes
Example of Requirement Interface with Medical System
System Interface 
Requirements
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Interface Requirement Examples: Wellness Support
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Scope                                     Outcomes
Functional Requirements
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82 Functional Interface 
Requirements
• Wellness Support
• Environmental Monitoring
• Task Performance Support
• Human Domain
• Testbed & Research
addressing planned, 
unplanned, testbed & 
research Clinical capabilities
Scope                                     Outcomes
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Architectural View of a Habitat CH&P System: Non-Functional
Ref.: CHP ConOps 
2018
Scope                                     Outcomes
Non-Functional Requirements
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Technical Requirements
• Performance requirements defining how well the functions need to be performed. 
Include Efficiency, Safety, Security, Awareness, Compliance and -ilities (Suitability, 
Maintainability, Portability, Reliability, Usability, Interoperability, Extensibility, Flexibility) that 
belongs to the medical and data systems and/or use of the system.
• Design requirements defining crosscutting requirements. Include environmental, 
physical (volume, mass, …), human factors, and others that originate from design and 
construction standards and present clinical activities needs.
13 Performance Requirements
xx Requirements (Work in Progress)
Scope                                     Outcomes
Non-Functional System Requirement Examples
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Summary
Requirements:
• Represent the “needs” to provide medical care
• Build a bridge between engineering and medical domains
• Established processes and products to integrate between medical 
and exploration programs
• Provided notional content for a medical system that can be used to 
inform space mission planning 
20Scope                                     Outcomes
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Questions? 
Thank you! 
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